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(54) METHOD AND DEVICE FOR PROJECTION ALIGNER 

(57)Abstract: 

PURPOSE: To decrease the effect of standing wave 
generated when a projection aligning operation is conducted 
using a single projection aligner by providing a means to 
move to axial direction at least one of a means, which 
changes the wavelength of light source, a glass substrate, a 
wafer and a projection optical system. 
CONSTITUTION: The image-forming position of a light 3 of 
wavelength (AO) and the image-forming position of a light 4 
of wavelength (A 1) are separated in the amount Az. A 
wafer 1 on the stage of a projection exposing device is 
shifted to the direction of optical axis in order to 
compensate the variation of the above-mentioned focul 
position. Besides, a mask or a projection optical system may 
be shifted instead of shifting the stage. In order to 
effectively decrease the effect of standing wave, the 
reflected light, sent from a resit 2 by exposure using the 
light of wavelength (A 1), is brought to the minimum by the 
variation of resist film thickness when the light sent from 
the resist 2 by the exposure using the light of wavelength 

(A 2) becomes the maximum by the variation. As a result, a plurality of wavelength can be exposed 
using a single projection exposure device, and the dimensional variation of the resist pattern due to 
the effect of standing wave can be reduced. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a projection exposure method which makes a projection optical system use and image on 
a wafer which applied a resist for an exposed pattern on a glass substrate illuminated by light which 
came out of a light source, 
A projection exposure method comprising: 

The 1st process that makes the aforementioned exposed pattern illuminated with light of the 1st 
wavelength that comes out of the aforementioned light source image on the aforementioned wafer. 
The 2nd process that makes the aforementioned exposed pattern illuminated with light of the 2nd 
wavelength that moves at least one of the aforementioned glass substrate, a wafer, and projection 
optical systems to an optical axis direction, and comes out of the aforementioned light source image 
on the aforementioned wafer. 

[Claim 2]A projection aligner comprising: 

A glass substrate which has an exposed pattern. 

A wafer which applied a resist. 

A means to have a light source and a projection optical system at least, and to change wavelength 
of the aforementioned light source. 

A means to move at least one of the aforementioned glass substrate, a wafer, and projection optical 
systems to an optical axis direction. 

[Claim 3]In a projection exposure method which makes a projection optical system use and image on 
a wafer which applied a resist for an exposed pattern on a glass substrate illuminated by light which 
came out of a light source, 
A projection exposure method comprising: 

The 1st process that makes the aforementioned exposed pattern illuminated with light of the 1st 
wavelength that comes out of the aforementioned light source image on the aforementioned wafer. 
The 2nd process that makes the aforementioned exposed pattern illuminated with light of the 2nd 
wavelength that inserts a substance which has a different refractive index from air between the 
aforementioned glass substrate and a wafer, and comes out of the aforementioned light source to it 
image on the aforementioned wafer. 

[Claim 4]A projection aligner comprising: 

A glass substrate which has an exposed pattern. 

A wafer which applied a resist. 

A means to have a light source and a projection optical system at least, and to change wavelength 
of the aforementioned light source. 

A means to insert a substance which has a different refractive index from air between the 
aforementioned glass substrate and a wafer. 
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[Claim 5]In a projection exposure method which makes a projection optical system use and image on 
a wafer which applied a resist for an exposed pattern on a glass substrate illuminated by light which 
came out of a light source, It becomes the aforementioned projection optical system from 1 time or 
carrying out multiple-times exposure using a multifocal lens which two or more positions are made 
to image by a different light of the 1st wavelength and the 2nd wavelength which comes out from 
the aforementioned light source, A projection exposure method imaging the aforementioned 
multifocal lens on a wafer on the 1st wavelength, and imaging it on a wafer also on the 2nd 
wavelength. 

[Claim 6]A glass substrate which has an exposed pattern, and a wafer which applied a resist, A 
projection aligner, wherein it has a light source and a projection optical system at least, it has a 
means which makes wavelength of the aforementioned light source the 1st different wavelength or 
2nd wavelength and the aforementioned projection optical system comprises a multifocal lens which 
images the 2nd either said 1 st wavelength or wavelength on a wafer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the projection exposure method and equipment 
which can carry out reduction of the standing wave effect produced on the occasion of the 
projection exposure in production of a semiconductor etc. 
[0002] 

[Description of the Prior Art]The projection aligner with high productive efficiency is widely used for 
processing of minute patterns, such as Integrated Circuit Sub-Division. In the above-mentioned 
equipment, although a dioptric system may be used as a projection optical system, if the bandwidth 
of the wavelength of a light source is wide, generating of a chromatic aberration will be seen and the 
fall of resolution will be caused in this case. Then, in order to obtain high resolution, when the filter 
of narrow band width is made through when using a high-pressure mercury lamp as a light source, 
and it uses laser as a light source for the light from a light source extremely, it has narrow-band- 
ized using a diffraction grating, prism, an etalon, etc. Thus, if a narrow-band light is used as a light 
source, the effectual light volume absorbed into a resist with a slight change of resist thickness 
under the influence of the standing wave by interference with the incident light to a resist and the 
reflected light from a resist / wafer interface will be changed sharply. This becomes change of a 
resist pattern dimension, and a cause of resolution failure. If a catadioptric system is used instead of 
a dioptric system as a projection optical system, the problem of a chromatic aberration is reduced 
and the wavelength of a light source can be taken to a broadband. If the wavelength of a light 
source is taken to a broadband, since how to produce a standing wave differs, a standing wave 
effect will be reduced with the light of different wavelength. As such a catadioptric system, it is 
indicated by JP,63-163319,A (document 1), for example. To JP.63-1 98324,A (document 2), as a 
method of reducing a standing wave effect, The method of irradiating the whole resist surface or a 
pattern formation scheduled region with the light of wavelength lambda 1 which is different from 

lambda Q before and after exposing the light of wavelength lambda Q by dose D Q through the glass 

substrate (mask) which has an exposed pattern by dose D 1 less than D Q is described. 

[0003] 

[Problem to be solved by the invention]However, alignment of an optical system is difficult for the 
catadioptric system stated to document 1, and there is a problem [ enlarge / a numerical aperture / 
design top ] that it is difficult. Although the method of document 2 is applicable also to a dioptric 
system, when it irradiates with light all over a resist, there is a problem on which the contrast of an 
image falls and resolution deteriorates. If only a pattern formation scheduled region is selectively 
irradiated with the light of wavelength lambda^ degradation of contrast can be prevented, but the 

concrete method which irradiates only a pattern formation scheduled region with the light of 
different wavelength lambda^ from lambda Q is not described into document 2. When the wafer which 
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the man day increased when exposed twice using two kinds, the projection aligner simply designed 
to wavelength lambda Q and the projection aligner designed to wavelength lambda 1f and applied the 

resist is moved among two kinds of different projection aligners, there is a problem that alignment 
becomes difficult. The purpose of this invention is to provide the projection exposure method and 
projection aligner which realize exposure with two or more waves for reducing a standing wave 
effect with a single projection aligner. 
[0004] 

[Means for solving problem]In the projection exposure method which makes a projection optical 
system use and image on the wafer in which the 1st invention by this invention applied the resist for 
the exposed pattern on the glass substrate illuminated, by the light which came out of the light 
source, The 1st process that makes the aforementioned exposed pattern illuminated with the light 
of the 1st wavelength that comes out of the aforementioned light source image on the 
aforementioned wafer, It is a projection exposure method which has the 2nd process that makes the 
aforementioned exposed pattern illuminated with the light of the 2nd wavelength that moves at least 
one of the aforementioned glass substrate, a wafer, and projection optical systems to an optical axis 
direction, and comes out of the aforementioned light source image on the aforementioned wafer, and 
is characterized by things. 

[0005]The glass substrate in which the 2nd invention by this invention has an exposed pattern, It is 
a projection aligner which is provided with the wafer which applied the resist, a means to have a 
light source and a projection optical system at least, and to change the wavelength of the 
aforementioned light source, and a means to move at least one of the aforementioned glass 
substrate, a wafer, and projection optical systems to an optical axis direction, and is characterized 
by things. 

[0006]In the projection exposure method which makes a projection optical system use and image on 
the wafer in which the 3rd invention by this invention applied the resist for the exposed pattern on 
the glass substrate illuminated by the light which came out of the light source, The 1st process that 
makes the aforementioned exposed pattern illuminated with the light of the 1st wavelength that 
comes out of the aforementioned light source image on the aforementioned wafer, It is a projection 
exposure method which has the 2nd process that makes the aforementioned exposed pattern 
illuminated with the light of the 2nd wavelength that inserts the substance which has a different 
refractive index from air between the aforementioned glass substrate and a wafer, and comes out of 
the aforementioned light source to it image on the aforementioned wafer, and is characterized by 
things. 

[0007]The glass substrate in which the 4th invention by this invention has an exposed pattern, It is 
a projection aligner which is provided with a means to insert the substance which has a different 
refractive index from air between the wafer which applied the resist, a means to have a light source 
and a projection optical system at least, and to change the wavelength of the aforementioned light 
source, and the aforementioned glass substrate and a wafer, and is characterized by things. 
[0008]In the projection exposure method which makes a projection optical system use and image on 
the wafer in which the 5th invention by this invention applied the resist for the exposed pattern on 
the glass substrate illuminated by the light which came out of the light source, It becomes the 
aforementioned projection optical system from 1 time or carrying out multiple-limes exposure using 
the multifocal lens which two or more positions are made to image by a different light of the 1st 
wavelength and the 2nd wavelength which comes out from the aforementioned light source, The 
aforementioned multifocal lens is a projection exposure method imaging on a wafer on the 1st 
wavelength and imaging on a wafer also on the 2nd wavelength. 

[0009]The glass substrate in which the 6th invention by this invention has an exposed pattern, Have 
at least the wafer which applied the resist, and a light source and a projection optical system, have 
a means which makes wavelength of the aforementioned light source the 1st different wavelength or 
2nd wavelength, and the aforementioned projection optical system, It is the projection aligner 
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comprising a multifocal lens which images the 2nd either 1st above-mentioned wavelength or 

wavelength on a wafer. 

[0010] 

[Function]If exposure with two or more waves is performed by a single dioptric system in order to 
reduce a standing wave effect, a focal position will move under the influence of a chromatic 
aberration. In the 1st and 2nd invention, movement of a focal position is compensated by moving at 
least one of a mask, a wafer, and the projection optical systems to an optical axis direction. In the 
3rd and 4th invention, it has compensated by inserting the substance which has a refractive index 
which is different from air between a mask and a wafer in movement of a focal position. Even if a 
focal position moves according to a chromatic aberration, he is trying to image on a wafer by using a 
multifocal lens as a projection optical system in the 5th and 6th invention. 
[0011] 

[Working example]Next, the working example of this invention is described. The working example of 
the 1st invention is shown in drawing 1 . A KrF excimer laser is used as a light source of a projection 
aligner. Although a KrF excimer laser is oscillated by the center wavelength of 248.3 nm, and half 
breadth 350pm, in order to suppress a chromatic aberration, it has narrow-band-ized to half breadth 
3pm. The oscillation by center wavelength lambda 0 =248.4nm and lambda 1 =248.2nm is attained by 

carrying out minute rotation of the narrow-band-ized element. Focal position change deltaz at this 
time is given with a following formula. 
0012] 

^Mathematical formula 1] 



[x] ID=000003 



[001 3]m and fare the magnifications and focal distances of a projection optical system, and are 1/5 
and 100 mm here, respectively, n and dn/dlambda are the refractive indices and refractive index 
dispersion at lambda= 248.3 nm of the synthetic quartz used for a lens, and become 1.51 and 0.24 

micrometer -1 , respectively. If bandgap wavelength deltalambda=-200pm of lambda 1 and lambda Q is 

substituted for an upper type, focal position change will be set to 10.5 micrometers. It is separated 
from the image formation position of the light 3 of wavelength lambda 0 , and the image formation 

position of the light 4 of wavelength lambda 1 of deltaz by drawing 1 . In order to compensate this 

focal position change, in the working example shown in drawing 1 , the wafer 1 on the stage of a 
projection aligner is moved to the optical axis direction. A mask or a projection optical system may 
be moved instead of movement of a stage. What is necessary is just to make it the reflected light 
from the resist 2 by exposure with the light of wavelength lambda 1 become the minimum (maximum), 

when the reflected light from the resist 2 by exposure with the light of wavelength lambda Q becomes 

the maximum (minimum) by change of resist thickness, in order to reduce a standing wave effect 
most effectively using two waves of lights. Resist thickness d which fulfills such conditions is given 
with a following formula. 
[0014] 

[Mathematical formula 2] 



[x] ID=000004 



[001 5]0 or arbitrary positive integers, and n r of I are the refractive indices of the resist 2 here. 
Resist thickness will be set to 48 micrometers, if refractive-index n r =1.6 of a resist is substituted as 
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1= 0 in order to choose the thinnest resist thickness. Since the resist thickness which I want to 
remain after resist development is about 1 micrometer, it is necessary to divide it into the lower 
layer sensitizing agent content portion 5 (1 -micrometer thickness) and the upper transparent resin 
portion 6 (47-micrometer thickness) by making a resist into a two-layer resist like drawing 2 . 
[0016]The reflectance in the resist surface in the above conditions is shown in drawing 3 . Although 
the reflectance 7 of wavelength lambda Q and the reflectance 8 of wavelength lambda 1 are sharply 

changed by slight change of resist thickness, change of the average value 9 is very small. Thus, if 
the exposure method of the 1st invention is used, the effectual light volume absorbed in a resist will 
not be concerned with thickness, but will become almost fixed, and it will become possible to reduce 
a standing wave effect greatly. 

[001 7] Drawing 4 is an working example of the projection aligner of the 2nd invention for realizing the 
exposure method of the 1st invention. The source 10 of a KrF excimer laser beam is narrow-band- 
ized by the wavelength narrow-band-ized element 1 1 consisting of a diffraction grating, prism, an 
etalon, etc. The center wavelength of the light source 10 serves as variable by carrying out minute 
rotation of the wavelength narrow-band-ized element 1 1. Since the light reflected by the reflector 
12 is carrying out uneven distribution spatially, it makes light intensity distribution uniform by the 
homogenizer 13. The light which came out from the illumination-light study system 14 is imaged on 
the wafer 17 which applied the resist, after becoming a parallel beam, illuminating the mask 15 and 
being reduced through the projection optical system 16. Change of the focal position accompanying 
the wavelength variation of the light source 10 can be compensated by moving the stage 18 up and 
down. 

[0018]The working example of the 3rd invention is shown in drawing 5 . Although the focal position 
change accompanying wavelength variation was compensated with the 1st invention by movement of 
a stage etc., the thin film 19 which has a different refractive index from air is inserted between a 
mask and a wafer, and it compensates with the 3rd invention by carrying light path length in a 
continuation. Since it is not necessary to move a stage etc., the position gap accompanying 
movement does not arise. Thickness t of a thin film required only for deltaz to carry light path length 
in a continuation is given with a following formula. 

;ooi9] 

^Mathematical f ormula 3] 
[x] ID=000005 



[0020]n f is a refractive index of the thin film 19 here. The thickness will be set to 20.6 micrometers 

if synthetic quartz is used as the thin film 19. As shown in drawing 5 , in exposure by the 1st light 3 
of wavelength lambda Q , the same effect as the 1st invention can be acquired by exposing without 

inserting the thin film 19 and inserting the thin film 19 in the case of the 2nd exposure. The gas from 
which various kinds of inorganic thin films, an organic thin film or air, and a refractive index differ 
may be inserted not only in synthetic quartz but in instead of as the thin film 1 9. 
[0021] Drawing 6 is an working example of the projection aligner of the 4th invention for realizing the 
exposure method of the 3rd invention. A different point from the projection aligner of the 2nd 
invention is that the mechanism which does not need to move between multiple-times exposure of 
the stage 18, and inserts the thin film 19 between the projection optical system 16 and the wafer 17 
instead was added. As long as the thin film 19 becomes between the projection optical system 16, 
the not only between the wafers 17 but mask 15, and the wafer 17, it may be arranged anywhere. 
[0022]The working example of the 5th invention is shown in drawing 7 . The multifocal lens is used 
for the projection optical system in the 5th invention. He is trying to become equal to focal point 
movement distance deltaz accompanying wavelength variation for the distance between two foci in 
this example, using a bifocal lens as a multifocal lens. If it does in this way, in the 1st exposure, the 
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light 20 imaged on a wafer with the light of wavelength. lambda Q and the light 21 imaged in the air of 

the wafer upper part exist. In the 2nd exposure, in order that a focal position may move by 
wavelength variation, the light 20 which was being imaged on the wafer turns into the light 22 of 
wavelength lambda 1 which is not imaged, and turns into the light 23 of wavelength lambda 1 which 

the light 21 which was being imaged in the air of the wafer upper part images on a wafer. It is not 
necessary to divide exposure into 2 times, and if the laser light source currently oscillated with two 
waves is used, exposure will end at once. If this exposure method is used, time required for required 
stage movement etc. at the 1st invention will be reduced, but since the light which is not imaged 
exists, the contrast of an image worsens. 

[0023] Drawing 8 is an working example of the projection aligner of the 6th invention for realizing the 
exposure method of the 5th invention. A different point from the projection aligner of the 2nd 
invention is not having moved between multiple-times exposure of the stage 18, and having 
transposed the projection optical system 16 to the multifocal lens 24. 

[0024]Although the KrF excimer laser was used as a light source in the working example about the 
above invention [ the 1st to 6th ], an ArF excimer laser, i line of a high-pressure mercury lamp, etc. 
can also be used instead, an exposure wavelength — as not only two waves but two or more waves, 
or continious wave length — multiple times — or the same effect is acquired even if it exposes 
continuously. 
[0025] 

[Effect of the Invention]As explained in full detail above, according to the projection exposure 
method and equipment of this invention, with a single projection aligner, even if it uses a dioptric 
system for a projection optical system, two or more waves of exposure is possible, and as the 
result, The development remainder of the resist by a standing wave effect and the size fluctuations 
of a resist pattern can be reduced remarkably. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view of the 1st invention. 

[Drawing 2] It is a sectional view of the wafer which applied the resist used for the 1st invention. 
[Drawing 3] It is a figure showing the reflectance and its average value from a resist when the wafer 
which applied the resist is irradiated with the light of wavelength lambda Q and lambda^ 

[Drawing 4] It is a block diagram of the projection aligner by the 2nd invention. 

[Drawing 5] It is an explanatory view of the 3rd invention. 

[Drawing 6] It is a block diagram of the projection aligner by the 4th invention. 

[Drawing 7] It is an explanatory view of the 5th invention. 

[Drawing 8] It is a block diagram of the projection aligner by the 6th invention. 

[Explanations of letters or numerals] 

1 Wafer 

2 Resist 

3 Light of wavelength lambda Q 

4 Light of wavelength lambda 1 

5 Sensitizing agent content portion 

6 Transparent resin portion 

7 Reflectance of wavelength lambda Q 

8 Reflectance of wavelength lambda 1 

9 Average value 

10 The source of a KrF excimer laser beam 

1 1 Wavelength narrow-band-ized element 

12 Reflector 

13 Homogenizer 

14 Illumination-light study system 

15 Mask 

16 Projection optical system 

17 Wafer 

1 8 Stage 

19 Thin film 

24 Multifocal lens 



[Translation done.] 
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J^TBfflSnfclWEiW*' - y *Mia^x a± 
fc««**4*2«)iafcS*l,T4:6ii:tWafc* 

[0005] h^2mmt. wsavw- 

k, 3ta»5J:U f S»*^^*i^=Sr< i: t»«i. l»iE*» 

at *<s;t r&4 i k *# t&m®%mw 

"C*>4. 

[0006] h&3<7mm. XMfrkwz. 

Mzl 9 BIWSiifc^5 *»*LL08f63fc> V - y * , 
StfSSWJBfcfrSjfcfcvvt. tfffe«&^ii}4Siil<0 

±«stt3-£4* i oxnt , frie^7x^t ?xa 

k«lt|{c^kg£4®tf**W*4!|*«*#Al,'C«r 

6 aj 4 * 2 <Dfcs?)ftTigHj3 $ *i£ m mmit 

LT=Sr 4 i k *«r«4: *SS»«3iarffi-C* & . 
[0007] *»3ifc«J: 

k , ct tfmmm'j>-% <thmi. mam 
tz&ntm mmttt&mmxtimt * 

[00 08] **IB(CJ:S»5^)SKB«, *aW»4>ltifc 

mzx mwztitztfyx&tiLknmft'w-y*. 

WN±fc»«*« i k *^k*sa»K3t&i£-c* 
4. 

[0009] *^{cJ:| ( ^6<7)^BJ«, WM%>*?- 
<0»*«r*IWr4» 1 fctt3S2<9ift£fc*4# 

a*«i, Hyietsi^wi, mmimsMtixm 



2^«*^v^*fL-Ct»>xys±K:»«*s^j!(uSUyX 
•dMSfiTV** £ k *ft8 k *4fi»«3tSBT* 

[00 10] 

Wffl] ^4ft^m*ffi^*i»^^^1tirft^ToE7t 

m.mm*-?w. v^nimm%&?hv&%<b 
i>-^zmfcftmmt& zbiz£<ommix^&. 

»3isJ:lflll40fMJifc:*ilvCtt, «uStffiao»»*'7 
X? k ^XAtofgKc£^kit&|>;g#r$*£*4ft« 
*#A*4£kfc:J: l 3*f«L-C^4. »5*Jj:tflS6*> 

smh^^-cu:, mm%bixz%jnuyxzm^ 

h Z b t i 0 . fiJRSSte J: OSuSfiKf^Hl tt fc ^x 
A±fc*S«*4J:3fc:l,T^4. 
[00 11] 

1 ^b^H»J*H 1 fc**. K»S3KSSS«)ftak 
LTtiKr Fxaf>"7U— f*fflV^. KrFxJfy-7 
2 4 8. 3 n m . ¥flfi 3 50pmt 

«WfcL"0>4. ^$ftil^*^M3$G*4£k£j;9 
4M>jfcgA 0 = 248. 4nmfcJ:(/A 1 = 2 48. 2n 
m^<oSBBj&*»rfl&fc& 4 . £ k £ <9£0&<5H£iS A z 

[00 12] 

mi ] 

f d n 

A z = - (1 + m) A A 

n- 1 d A 

[0013] ZZX'm&Xlff Mmft&lhnfeQh X 
VtitimMX'fo*), %tl?tll/5i$±Vl OOmmt 
3b4. ife, n*JitXdn/dAttUyXCffl^4-^jat 
^|C0A = 24 8. 3nmfc*j»t4S$r**$J:tf®0f* 
4MBrC*9. -en-eill. 5 1*3^^0. 24^m-ii; 
&4. ±^t;A 1 hA 0 COftftllAA = -2OOpm$-ft 
A*4k«uSfiBKattttlO. 5^mi:^|>„ HI "CIS 
* A o <7>% 3 O&ftttil k «^ A , £0^4 «g[«Ria*k U 

a z^-mfLt^s. c<a&£{aasss**it«*4*:tf> 

H 1 t^HWJTIi^H^SO^T-^O^x 
^l*^W^(6]t3#S&LTO^» 0 ^rfe, Af-y^l 

^KS^m* 2»JW>**fflv^«tSMfiWt«»*4 
fcli , u i^'x h KStoSSMc <t 0 ft^ A o 03tT'OE^ 
tJ;4P>>'xh2*^ORIt^ i S^ (ibh) fcfcSk 
ft^A,c03fCOlS^Cck4U^h2*^<OR*f 
3b&«ft/h ( M± ) t=4 4 i 5 £*iiJ±' J: v \ i <D X r> % 

[0014] 



(4) 
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1 A 2 

d = ( 1 + - ) 

2 2n r AA 

[ 0 0 l 5 3 z ;t l tiO 2 fcttffiBtoiBosaR. n r 

aU^ft, l=0fcLTUS^hOJBWf*n r = l. 6 
SrftVfftk, PS/XHWWi48jumfc$r4. 

T\ ^c^atl^Xh^ll^'XhklTTltf) 

( 4 7 ju ml? ) k (C4Mt*<MI*** ft . 

[0016] v±cr>m-t:<r)vvx hmmx-commz 

<7)mm7 kjfcg A , oES«s8te:*:§ < SMrf ft#, 

l^3HbWK»fc:l»b6rHiar-jei:4r , 3. 

3 < ft £ k *"T*fc 4 ft . 
[ 0 0 1 7 ] H4 USE 1 ^B^H^aSr^S-tft^ 

nx^i.mi on+mm&mmu&iFFi 1 

SrM/MalK-rft.rttiO^t'Srft. KMf|12tcJ: 
0 R«$*ut3fcl4SiaWfc^%-=ar4Wi* LT V^ft fctf> 
rt^-MiTl 3"C3l3ftK^3&^-t"f ft. ffityftg? 

1 4 i 0 aSfcfttiWfck & 0 vx? 1 5 IrJRte I . 
S»3t¥* 1 6 ^M0SS/h$^cO*>. h 
L^iai 7_Lt£&tft. xr-^'l 8£±Tirf 

ft i k t j: o 3isb i o mmmm o mmw^ym 
mmtizkvx'Zz. 

t 0 0 1 8 ] fH 3 <O8BJ!*>ISjS0i£l2 5 1 ijrf . $ 1 <0 

»wc»4»ftawcff a gosftssas*- x r- s*w>» 

Ht^akMfcftJjgtfsfsfc^rfftiiffil 9£ffAU * 

BSfcgtft; k t«t ohm**. ZT-vrnzftWrr 
hmmwx'&mmo imth^±t^\ m 

[00 19] 
[ft3] 

A z 
n f -l 

[ o o 2 o ] £ z x-n t im® 1 9 wwtfimx'bh . n 

mk&ft. Bl5fc5rf«t5t, 1 0I^)iftSAo<^3 
t i ft JSft-CttSK l 9 £J$Atf ftflft U 2 m a <o 

mcomzmmi 9inw&zk££*)mi<w&nk 

H8tf)3SII*fcft£k#T'S6. 3ri3, WK19i:tT 



[002 1 ] El 6 ti* 3 OfWB^)***ftSr SeS-t ft 
AO, m4<^BB<^a»83tSIBwllSfiWr*ft. H2 

<rwnm&nm!a.kWthm±AT- t J 1 8**» 

HIS3tOlS fcSWW ft iHl36*flr< , ftfc9t?«lil9£- 

saa^ 1 6 k 1 1 mm x-thwm^m 
toh->KzkX'hi. mmi9i&m%&m6 

i:^XAi 70^vftfC(i'5r<vx^ l 5k^xy\i 7 

aia* 4>{f kc ties IX t A v >. 

[0022] $5<O»HJ!«O!Sttffl£07fc*-f . SfS5<0 
f6BBTttail«K**t^«uSuyX*fflv^v^ft. #H 

mmx-itzm.i'yxk Lxzmm,vyxzm\ - 

U^ftftidtLTi^ft. .KOiottftk. lmi 

^xyNi^^^tftSit^* 2 1 tfft&tl . 2 El 

^xy n±-c*S* LT v *fc£ 2 0 lilt*** ft £ k W « 
£A i <vyt2 2 k 4 0 . >)xy\it^+^i! LT 
i ^c3t 2 l #->x; N±-C^-r ft A , <Wtt 2 3 k * 
ft. =5:*5. H3tSr2HIt^{tft^(i ; 5r<. 2**-Cf6 
HLTV>ft WfejgSrfflv 1 Erttr. £ 
<9R3tefri£S:ffl^ft k II 1 <V%MX' ! i>mX'$>^fzAT- 

immmzsw^mmmztiztf. &m w>zKtf 

ftfrt ft t:V>m<?)3 yb7AH^I<^. 
[0023] 08{i^5^BJ^H^aSrHm^ft^ 
me^Hflco^^^BoHJWc^ft. ^2 
WjoS^^Ek^ftAJi^r-^ 1 8Sr«R 
l£l^c7)fg^»tft^* J: 5r< . 6^^ 
;Su£> y X 2 4 1 S £ $ * £ £ k T' $> ft . 

[ o o 2 4 ] . u±om i &t>m6 <o%mzm-t& 

mm\X'\i%Uk UKr FX*i^?W—1f£JB^fc 

ArFXJfy7l/-f\ KE*«5>X<0 i »=5:k* 
SrftbOtffl^ft£kfC*ft. H^*i2^ 

*e»t«4<:< . «a»«^*ft \mmm&k ixnm 
®&&wtwmixmftix^m®<m%:i} s mti&. 

[0025] 

0, ^*S*kUT, 5&S^mtJ:ft^vXhc7)^ 

ft£k#-t-£ft. 
[Hffi^fS^I^J] 

[ 0 1 ] m i of6Bjoi^i-c'S> i> . 

[02] micrmwizm^bti&i'i'AbzmsLtzv 

XAcoaifMllT'^ft. 

[033 ^AokA^JtSr^^'XhSr^UOXA 



(5) 
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[04 ] %2<mmz£&mm%gimv>ffimx'*) 
i. 

&. 

[07 ] ttemmwvmTbt. 

[ 0 8 ] Sfl 6 OJMBfc i 4 S#S3ESHtf>tt«l2?» 
4. 

1 ^XA 

2 

3 &£A 0 ?)# 
5 JS*S>J*WS* 



6 mmmm 

7 **A,OR»* 

8 ftgAiORStsp 

10 KrFX^fyVl/- 

l 1 IIUtiKttWtiR? 

12 £Stft| 

13 ^yf-if 

14 BSBJ^^ 

1 5 -7X7 
16 

1.7 >)ia 

18 Af-y 

19 wm 

2 4 ZM&WX 



[01] 



[02] 




[03] 



1 0.2 





47.9 48 48.1 
Ui/'A hMJV (/*m) 



1 *>X" 



[04] 




0opo6oo--^ 13it ' ,t5 ' 1 ■' , r 
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[05] 



[06] 



tb>2HB/>JWt 





10KrFXfy?l/-f; 



*feA<»£ 




ooooooo- — "if^'t-ir 

/ \ 

<t~ wan tt * 



). -1577.? 





[08] 



IQKrFXtS'? 1-'/ 




ooooooo-- -^txti r 

4«Bl£f ft 



OOOOOOO— - ,3,Ti 




